A Ak 3R 2022,37 (12): 1612-1618 http://www.finyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2022.012.013

QRO TR, WRREE, AR RO R RO AR TR 2 SIS R RS e D)L KA, 2022, 37 (12): 1612-1618.
LIANG Z C, SU H, CHEN B Y, et al. Dehydration Isotherm and Vitality Kinetics of Dried Saccharomyces cerevisiae [J]. Fujian Journal of
Agricultural Sciences, 2022, 37 (12): 1612-1618.

BUER S EAISE TRt S R R R R TR

K4

o pa v 123 12,3 5123 2123 12 123
Rz, o R, BRERE T, ML, 54, AER

[1. fE s Bl pe ol TRAEORBISE I, M fM 350003; 2. fEAE &7 () INTE S E, me
M 3500035 3. AN AAT T SRR ER R I TH S E (AHALE ), M MM 350003]

W OE: (B ShEs D Em e 58 R R i R R S A R S, (7538 DAEI WA JH301 S5
X4, SR b R b PR R AR 4 TR, O SAS [ TR T R G R s AR T R AR K A S i B AR R AR
A B FEAR DG, A ST RS e T ) S5 O T o R S AR R R TR 3 A Y, O R TR I R B R 5 4 T 1 1 O
PR SERAKSTEBESANE., [ER] () MEBSEABBI AT RIRERTREBETE
Henderson 5 %0 bR EU B M=a XEXP(BXT), a. b¥ R 5 THIRE wH KW, (2) HE TSR E R KD &5
TR, HAERERETZ TR IE TGS, IR AR SUKSBE, £ S0k BEE, HAEET
PR3N 7 F I 5 IAF SRR yy=ay xtby . yE=apxtbs, a. bHHSIREE (W) MR E . vy ye B3 AR
BT 00 SR K A B, BRAE TG R4 K o B S R 8 S IR ARG, TR T R 5 40 M 45 A K A ik 3 ok S L 14
%o (3) HAAR R EUK S BIE SR TR IS 41.2 °C, Gl RSB 53603E, & BA TR N 42 C,
BF ] 24 20 min, BFIK A& E R (5.24£0.12) %, WAAERATIL (48.2410.15) %, [Z5IE 1 o 445 N4
FRERE T RE 25 A K ks %, T4 1) B A2 26

EHEIR: EOTEREETAS; BOAETEER; KAYBIME; WA KT

FESHES: TS201 NERFRRRES: A NERHS: 1008-0384 (2022) 12-1612-07

Dehydration Isotherm and Vitality Kinetics of Dried Saccharomyces cerevisiae
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Abstract: [ Objective]l Isotherm of dehydration process and kinetics of survival rate of a dried Saccharomyces cerevisiae
product were studied for the development of a highly active yeast product with extended shelf life for vinification.

[ Method] S. cerevisiae JH301 was used in the fluidized hot air oven dehydration experimentation. Under varied hot air
temperatures, the moisture content and survival rate of S. cerevisiae were monitored to construct dehydration isotherms and
analyze yeast vitality. Water migration and distribution in the drying yeasts were determined by a nuclear magnetic resonance
mothed. [Results] (1) The dehydration isotherm followed the Henderson exponential equation of M=a X EXP(b X T), where
a and b were the constants related to the drying temperature (W) as a=—0.31W+81.36 and b= —0.009 4W+0.27. (2) The yeast
survival rate declined gradually at first, and then, rapidly as the moisture content decreased with time in the process. A water
threshold appeared at the inflection point of the yeast survival rate curve. The kinetic equations before the threshold point were
yi= axt+b;, and after the point y,= ayx+b,, where «@;=0.014W+0.20, b,=—0.90W+81.64, a,=0.36W—-14.04, and

b,=—2.77W+159.40. The moisture content at the point where y; and y, intersected, or the water threshold, positively correlated
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with the processing hot air temperature, while the yeast survival rate negatively correlated with the rate of bounded water

evaporated from the yeast cells. (3) A theoretical minimum drying temperature was determined to be 41.2 “C. Based on the

kinetic model prediction and a follow-up experimental verification, the optimal yeast dehydration was determined to be

conducted at 42 ‘C for 20 min. A final moisture content of (5.24 £0.12)% with a survival rate of (48.24 £0.15)% on the dried

yeast product was achieved. [ Conclusion] The vitality of the dried S. cerevisiae could be maximized by controlling the

evaporation of bounded yeast cellular water in the hot air dehydration process.

Key words: Saccharomyces cerevisiae; yeast survival rate; water threshold; fluidized hot air drying; water distribution
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Fig. 1 Changes on moisture content of S. cerevisiae during hot air dehydration
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Fig. 3 Cellular water distribution of S. cerevisiae during hot air dehydration
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Table2 Changes on physiochemical indices of S. cerevisiae during hot air dehydration
. . K E& SiEKE= RAKE & H K& = WA R SR IRE R
FRRIGE Fg i . . .
" . . Moisture Combined Bound water Free water Survival rate of Escape rate of
Temperature/'C  Time/min . . . -l
content/% water content/Au content/Au content/Au strains/% combined water/ (Au'min )
12 7.33+0.12 1649.06+25.34 700.02+36.82  369.41+5.47 49.724+0.32 0.0240.00
45 14 5311+0.36 1255.67£38.63 947.65+38.03 267.42+15.25 46.1210.06 28.11%£2.15
16 4.40£0.06 1087.21+23.44 911.21+45.45  229.07£25.51 42.01£0.06 35.13+2.18
10 8.301+0.24 1634.83+15.85 457.72+15.19  239.38£23.99 45.0610.00 1.44£0.01
50 12 4.96+0.18 1053.79+43.64 082.08+42.74 198.161+28.16 41.00£0.16 49.62+0.73
14 4.17£0.06 761.071+25.34 934.04+28.51 158.20+21.35 36.02£0.32 63.44%1.15
8 9.8440.12 1627.97+37.44 777.24+13.28  298.61+23.34 40.891+0.32 2.6610.10
55 10 5.2940.06 933.68+33.68 859.061+35.46  264.82+17.13 37.31£0.06 71.56%+1.12
12 3.9540.06 643.76+12.77 850.28 +35.31 123.76+12.33 29.74£0.32 83.79+1.03
8 6.55+0.18 1197.14%+15.31 806.91+18.64  260.68+10.65 38.17%£0.06 56.5242.12
60 10 4.63£0.18 844.76+22.19 980.59+22.11 186.94+5.34 30.68+0.18 80.45+3.05
12 3.761+0.06 495.51+£5.34 1047.06+£15.12 158.90+25.11 23.4240.18 96.15%+1.12
CK 0 60.97+0.06 1649.27+18.83 5471.2+35.15 6788.8+38.34 10040.00
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